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明显优势。本文以牛血清白蛋白(Bovine Serum Albumin, BSA)为模型蛋白药物，
采用超临界流体技术制备牛血清白蛋白颗粒及其复合颗粒，探讨操作条件对颗粒
的大小、形貌以及蛋白质活性的影响。 
采用超临界流体抗溶剂-雾化 SAS-A(Supercritical Anti-Solvent Atomization)





所有操作条件下获得的 BSA 颗粒的活性损失在 0-24%之间。 
采用 SAS-A 技术，以超临界氮气在 50°C 下从 BSA/乙醇/水溶液中获取干燥





采用 SAS-A 技术制备 BSA/聚乙二醇复合颗粒，以及耦合 RESS 过程的
SAS-A 技术制备 BSA/三棕榈酸甘油酯复合颗粒，考察不同实验条件对复合颗粒
的影响，并测定 BSA 复合颗粒的溶出度。对比原料的溶出度，BSA/PEG 复合颗
粒溶出更快，表明 PEG 对 BSA 起到了增溶作用；BSA/三棕榈酸甘油酯复合颗粒
尽管还存在一定的突释，但也显示较明显的缓释效果。 



















Supercritical fluids techniques have many advantages while dealing with active 
substances and thermo-sensitive substances. In this study, several supercritical fluid 
techniques were applied to investigate the production of bovine serum albumin (BSA, 
a model protein drug) particles and its composite particles. 
The supercritical anti-solvent atomization (SAS-A) process was employed to 
produce the BSA particles from ethanol/water solutions at 50°C. The effect of the 
operating pressure, the flow-rate of the protein/ethanol/water feed, and the protein and 
ethanol concentrations in the ethanol/water solutions, on the morphology, size and 
bioactivity of the produced BSA particles was evaluated. The formed primary 
particles are spherical and discrete with sizes in the range 0.1-5μm. The loss of the 
activity of the BSA powders varies between 0 to 24% of the unprocessed BSA 
material. 
A nitrogen-assisted atomization process (SAS-A with nitrogen) was employed to 
prepare BSA particles by drying the protein’s ethanol/water solution at 50°C. The 
effect of the operating pressure, the flow-rate of the protein/ethanol/water feed, and 
the protein and ethanol concentrations in the ethanol/water solutions, on the 
morphology, size and bioactivity of the produced BSA particles was evaluated. The 
formed primary particles are spherical and discrete with sizes in the range 0.1-5μm. 
The loss of the activity of the BSA powders varies between 0 to 13% of the 
unprocessed BSA.  
The SAS-A process was employed to produce BSA/PEG composite particles, 
and a combination of RESS and SAS-atomization was proposed to produce 
BSA/tripalmitin composite particles. The effects of different operating conditions on 
particle formation were investigated. In vitro release studies, BSA/PEG composites 
show a quicker release comparing with the raw material, indicating that PEG can 
enhance the release of BSA, while BSA/tripalmitin composite particles show a control 
release although initial burst still exists. 














employed to produce BSA/fatty acid composite particles. Nitrogen and carbon 
dioxide were both applied. In vitro release studies show obvious controlled release for 
the composite particles. The release rate of the composite particles prepared by carbon 
dioxide is faster than that by nitrogen.  
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